All analyses were conducted by CHARMM 1 (version c37b1) or GROMACS 2 (version 4.5.5). The trajectory snapshots were aligned to the backbone atoms of the NMR model (first entry in the PDB 1W4H 3 ).
Secondary structure was identified using the GROMACS tool do dssp based on the DSSP algorithm 7 . The helicity of a residue is defined as the frequency of occurrence of the α-helical conformation.
Clustering was performed using the GROMACS tool g cluster based on the GROMOS algorithm 8 . Backbone atoms (N, C α , C) excluding the unstructured tails (residues 126-132, 170) were used for the least-squares fit and RMSD calculation in cluster analysis. Large cutoff such as 3.5 or 5Å was used to split wide-separated states. To reveal finer differences, cutoff of 1.5 or 1Å was used. Two non-neighboring residues i and j (j > i+1) are defined as in contact if the center-of-geometry (COG) distance between side-chain heavy atoms (C α for Gly residues) is closer than 6.5Å 9 . A contact was considered native if it occurred with at least 50% probability in the control simulation. With native contacts defined, q can be calculated using the CHARMM command COOR dmat for CHARMM trajectories and an in-house Tcl script for VMD 10 for GROMACS trajectories. a RMSD refers to the root-mean-squared deviation of backbone atoms of residues 133-167 with respect to the NMR model (first entry in PDB 1W4H). 5.39±0.02 6.0 6.4 6.7 a N, DMG, and D denote native, dry molten globule, and denatured state, respectively. Titration was also performed for all Lys and Arg residues: Lys150, Lys160, Lys165, Lys169, Arg136, Arg137, Arg157, Arg160. Their pK a 's are not listed here as they were protonated at all pH conditions in the duration of simulation. b Experimental pK a 's were determined by Fersht and coworkers using NMR titration 13, 14 . 
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